Crown gall tumor formation involves integration into the plant genome of DNA sequences (the T-region) of tumor-inducing (Ti) plasmids present in Agrobacterium tumefaciens. The T-DNA of the tumor expresses several gene products. Little is known about the function or regulation of expression of the 0.7kb transcript, which represents a relatively abundant T-DNA transcript in octopme-type tumors. In this report, a detailed structural analysis of the gene encoding the 0.7kb transcript has been obtained by DNA sequence analysis of T-DNA isolated from A6S/2 tumor line. An indication of the structural characteristics of the protein product is obtained from the predicted amino acid sequence. The sequences flanking the open reading frame show characteristics with other eucaryotic genes. The corresponding DNA sequence of the inducing Ti plasmid (pTiA6) is identical with that of the DNA sequence from the tumor. Comparison of this gene sequence with the corresponding region of another Ti plasmid (pTi_Ach5) shows several differences in the 5' flanking sequence, but the nucleotide sequence of the coding region and 3' flanking region are identical.
INTRODUCTION
The formation of crown gall tumors on dicotyledonous plants involves the genetic functions of large tumor-inducing (Ti) plasmids of Agrobacterium tumefaciens (1-3 and references therein) . Structurally, Ti plasmids may be of several types, classified according to the novel ammo acids induced in the tumors (4) . Octopine-type Ti plasmids show extensive homology as determined by restriction endonuclease analysis (4, 5) .
Sequences of the plasmids which are transferred and integrated into the crown gall tumors (T-DNA) encode several gene products (6) (7) (8) (9) (10) . Initial studies of the function and expression of these T-DNA genes have indicated that one (1.4kb transcript) encodes the enzyme octopine synthase (10-12)) and others are involved in the hormonal maintenance of tumor growth (13).
The 0.7kb transcript (identified in ref. 8 and as transcript 7 in ref. 9) represents a relatively abundant T-DNA transcript in octopine-type tumors, but is not present in nopaline-type tumors (9). There is little known concerning its function or regulation of expression. In this study, the gene encoding the 0.7kb transcript has been isolated from a clone of A6S/2 genomic DNA which comprises T-DNA sequences attached to plant DNA. The sequence of this tumor T-DNA was determined and compared with that obtained for corresponding regions of the inducing Ti plasmid pTiA6, and with another octopine-type Ti plasmid pTiAch5 (14).
MATERIALS AND METHODS

Tumor cultures
The established tobacco crown gall tumor line A6S/2, induced on Nicotiana tobacum cv White Burley by pTiA6, was cultured on agar plates containing Murashige and Skoog plant salt medium (15) and sucrose (30g/L).
Transfers were made at 7 to 10 day intervals. Preparation of mRNA and Northern blot analysis mRNA was prepared from polysomes isolated from tumor tissues as previously described (6) . Polyadenylated RNA (10^g) was fractionated by agarose gel electrophoresis, and transferred to cellulose nitrate by the procedure of Thomas (18) , as used previously for crown gall tumor RNA (8).
The Northern blots were screened using hybridization probes synthesized from single-stranded DNA templates of recombinant M13 clones. Single stranded templates representing both orientations of the cloned DNA fragment were prepared as described by Messing (17) . Elongation reactions contained the specific single-stranded template DNA, "P-dATP (O.SpM), dCTP, dTTP & dGTP (O.lmM each), a synthetic pentadecamer primer (PL Biochemicals) and the large fragment of E. coli DNA polymerase I (New England Biolabs). After 1 hour at 20'C, the reaction was terminated by the addition of EDTA, and the unincorporated nucleotides were removed by gel filtration. The excluded fraction was denatured, and used as a 
DNA sequence analysis
The DNA sequence was determined by the chain termination method of Sanger et al. (19) on fragments cloned into the vectors M13mp7, M13mp8 and M13mp9. Sequencing reactions were analyzed by electrophoresis on denaturing urea-polyacrylamide gels (8% and 6% acrylaraide) using gels from 40cm to 80cm in length. Sequence data were obtained from the isolates of several clones either of the same or opposite orientation. The data were analyzed using the computer programs of Staden (20) .
RESULTS AND DISCUSSION
The A6S/2 tumor clone pCG3.2 (16) consists of sequences of T-DNA of predicted amino acid sequence, the calculated molecular weight of the transcript (14,400) is in good agreement with the estimated molecular weights of 15,000 (6) and 14,000 (7) obtained for the in vitro translation product encoded by this region of T-DNA. A secondary structure computer analysis (23) predicts 2 adjacent regions of a-helical structure between residues 55 and 84. The predicted helical structure shows strong polarity which may be associated with the biological activity of the protein.
A putative recognition signal in the 5 1 flanking region is the sequence TATATATA (Fig.3, nucleotides Figure 4 . Comparison of the 5 1 flanking sequence of A6S/2 tumor DNA encoding the 0.7kb transcript with the corresponding regions of pTiA6 and pTiAch5 (14) . Differences between the sequences are shown in boxes (regions rl, r2 and r3). The nucleotides are numbered from the Hindlll site for A6S/2 and pTiA6 (as in Fig.3 ). The nucleotides of pTiAch5 are numbered from the mRNA initiation site (14). (14). This sequence resembles the conserved sequence of eucaryotic genes (Goldberg-Hogness box) which is involved in the specificity of transcription initiation (24,25). The 5 1 untranslated region of the mRNA does not contain the procaryotic Shme-Dalgarno sequence characteristic of the ribosome binding site of E. coli (26). In the 3' flanking region, the sequence AATAAA (Fig. 3 , nucleotides 608-613) occurs several nucleotides upstream from the mRNA termination site as determined by Dhaese et al. (14) . This sequence is characteristic of a polyadenylation site (24).
An additional AATAAA sequence (Fig.3 , nucleotides 659-664) was also noted by Dhaese et al. (14) . 
